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Pericardial mesothelioma is a highly lethal and fortunately rare cardiac neoplasm. We
present the clinical and pathologic features of a primary sarcomatoid mesothelioma. To
better understand the clinical, radiographic, and pathologic features of this entity, we
reviewed 27 cases described in the English literature from 1972 through 1992, which,
together with our case, provided a total of 28 cases. Findings of the review include a
male-female ratio of 2:1, a wide age range (12 to 77 years; mean, 47 years), and docu-
mented asbestos exposure in 4 of 28 (14 %) patients. Commonly used imaging studies
do not appear to offer great sensitivity, for a mass was detected by echocardiography in
only 2 of 16 (12%) patients and by computed tomography in 4 of 9 (44%). Pathologic
findings revealed a diffuse growth pattern in most cases (18 of 25, or 72%), together
with an equal distribution between the biphasic, epithelioid, and sarcomatoid variants.
Effusion cytology revealed malignant cells in only 2 of 10 (20%) cases. With or without
therapy, prognosis was uniformly poor, since 24 of 27 patients were dead of the dis-
ease at the time the reports were published. (Texas Heart Institute Journal 1994;21:
170-4)

P ericardial mesothelioma is a rare and highly lethal cardiac tumor. There
has been no organized review of diagnostic criteria, treatment, or outcome

in the English literature for over 20 years. We consider patient clinical
characteristics, diagnostic criteria, and the usefulness of various diagnostic meth-
ods, within the context of a literature review and discussion of a case.

Case Report

Clinical History. The patient, a 36-year-old woman, developed dyspnea, cough,
low-grade fever, and night sweats approximately 4 months prior to admission.
Initially, she was evaluated at a hospital in another city, without a firm diagnosis.
Due to progressive symptoms and the development of nausea and vomiting, along
with lower-extremity edema, she presented at our hospital in October of 1992.
Previous medical history was noncontributory.
The physical examination at admission demonstrated signs of pericardial

tamponade. Chest radiography revealed marked enlargement of the cardiac sil-
houette. Echocardiography demonstrated a large pericardial effusion, with echo-
cardiographic signs of tamponade. A pericardial window was promptly placed via
a subcostal approach. Intraoperative digital exploration of the pericardial space

was unremarkable. The removal of effusion fluid resulted in marked relief of
tamponade symptoms. Specimens of bloody pericardial fluid and a section of peri-
cardium were negative for malignancy by cytologic and histologic examination,
respectively. In addition, cultures and smears (bacteria, acid-fast bacilli, and fungi)
were negative. Sections of the pericardium showed non-caseating granulomas.
The presumptive diagnosis of an infectious process was made; while awaiting cul-
ture results, antibiotic therapy was initiated as recommended by infectious dis-
ease consultants.
One week after pericardial window placement, a repeat echocardiogram dem-

onstrated reaccumulation of the pericardial fluid and a mass behind the left ven-

tricle. There were no clinical or echocardiographic signs of recurrent tamponade.
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For biopsy of the mass, the patient was advised to
undergo a repeat pericardial window procedure via
a thoracotomy. She refused.
The 2nd admission, 3 weeks after the 1st, revealed

an apparently ill patient with a blood pressure of
112/70, a pulse rate of 108, a respiratory rate of 20,
and a temperature of 99 'F. Examination was other-
wise notable for estimated right atrial pressures of
12 cm HAO, no Kussmaul's sign, and no pulsus para-
doxus. Upon auscultation, the left hemithorax was
dull to percussion, with bibasilar crackles; the point
of maximal impulse was diffuse, an S4 was present,
but there was no S , no rub, and no knock. Marked
hepatomegaly and 3+ pedal edema were present.
Repeat echocardiography showed expansion of the
pericardial effusion, no echocardiographic signs of
tamponade, and an increase in size of the previous-
ly noted retrocardiac mass. Computed tomographic
scans of the chest (Fig. 1) and abdomen demon-
strated bilateral pleural effusions, homogeneous
hepatomegaly, and a large pericardial effusion. A
mass was noted to be attached to the posterior as-
pect of the left ventricle, to the left atrium, and to
the mediastinal structures superior to the left atrium.
There was minimal lymphadenopathy.

Sternotomy was performed, and digital explora-
tion of the pericardial space revealed a tumor encas-
ing the heart. There was initial recovery followed
by sudden intractable cardiac arrest, with electro-
mechanical dissociation.

Postmortem Examinationz. The heart revealed dif-
ftise involvement of the epicardium by a gray-white
fleshy tumor having a maximal thickness of 5 cm at
the base of the heart. In general, there was a distinct
border between the tumor and the underlying myo-
cardium, but areas of obvious myocardial infiltration
were observed, most notably at the posterior basal

Fig. 1 Computerized tomographic image of the chest, with
contrast. The retrocardiac mass at the level of the atrioven-
tricular groove is well visualized, as is the pericardial effusion.
There is also a pleural effusion, and the right atrium appears
enlarged.

segment of the left ventricle, where myocardium was
essentially replaced by tumor (Fig. 2). Tumor packed
the pericardial sleeve, investing the roots of the aorta
and main pulmonary artery. Within the mediasti-
num, the tumor was confined by the parietal peri-
cardium. Metastases were noted in the lung, with 4
subpleural nodules ranging up to 1.5 cm in maxi-
mum dimension. An organizing thrombus was pres-
ent within the right atrium, and 2 recent infarcts
were noted in the lungs. Acute emboli were present
throughout large pulmonary artery branches within
the lung parenchyma.

Histopatbologic Findings. The general histologic
appearance of the tumor consisted of variably sized
nodules containing sheets of uniform spindle cells
with scanty-to-moderate amounts of eosinophilic
cytoplasm and with fusiform-to-oval nuclei having
marginated chromatin and inconspicuous nucleoli
(Fig. 3). A smaller component of tumor contained
cohesive round-to-oval epithelioid cells. Definitive
acinar, tubular, or papillary structures were not ob-

Fig. 2 Gross pathologic specimen of the heart at the papillary
muscle level. The tumor essentially encases the heart. Myo-
cardium is infiltrated and replaced at the base of the heart.

Fig. 3 Photomicrograph illustrating parallel fascicles of rela-
tively bland oval and spindle cells. (H + E, orig. x400)
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served. The mitotic inclex varied wvith location, bLt
areas containing greater than 5 mitoses per 10 high-
power fields were present.

Immunohistochemical Studies revealed strong
vimentin positivity in virtually all tumor cells. Less
than 100 of tutmor cells deemonstrated strong staining
foi- cytokeratin. The remainder of the immunostain
hattery, inclucling S100, myoglobin, desmin. actin,
epitlhelial memhrane antigen, B72.3, and synapto-
plhysin, was negative.

Electron microscopy displayed spindled and oval
cells containing generally scanty am11OUnts of rough
encloplasmic reticulLIum, Golgi material, andc mito-
chondria (Fig. 4). The cytoplasimiic contours were
smooth. Occasional cells containecl discontinuLouLs
hasal lamina material. Primitive cell junctions were
ohserved hetween clustered oval cells. Althoughl in-
termediate filaments were qulite prominent, neither
microfilaments nor microvilli were observed.

Initeipr-etation ofPathologic I'inidings. The tulImlor's
location and gross pattern of growth, i.e., mostly
within the pericardiumll and forming a rind over the
epicardial surface, suggested a diagnosis of mesothe-
lioma. The histologic finclings were consistent with
the sarcomatoid variant of mesothelioma. However,
the relatively undifferentiated spindle cell pattern
meritecl the consideration of sarcoImas suIcIh as
malignant peripheral nerxve sheatlh tuLmor, leiomvo-
sarcoma, fibrosarcoma, and rhabdomyosarcoma, all
of which haxve heen reported as primary cardiac
tUliors. The hiphasic immunostain positivity for
vimentin ancl cytokeratin supported a diagnosis of
sarcomatoicd mesothelioma. This is the typical pat-
tern displayed hy the sarcomatoid and other variants
of imialignant mesothelionia.2' Most cases of sarco-
matoid mesothelioma display positive staining for
cytokeratin in >50% of tumor cells, while a smaller
number of cases have been reportecd to display only
focal positivity.; Rare caQses are reported to he cy-

Fig. 4 Electron micrograph illustrating discontinuous basal
lamina and primitive cell junctions. (orig. x26, 000)

tokeratin negative.3 ' The results of the immunostain
hattery did not support a nerve slheath, smooth or
striated muscle, or fibroblast origin. The uLltrastruc-
tural features of 10 cases of sarcomiiatoid Imlesothieli-
oma were stucdied hy Klima and Bossartf whose
findings support a diagnosis of malignant mesothe-
lioma in our tumor, cue to the presence of basal
lamiina material ancl primitive cell junctions. Micro-
villi are a prominent ultrastructural finding in the
epithelioicd and hiphasic variants of mesothelioma.
However, Klima reported that 5 of their 10 study
cases of sarcomatoid mesothelioim-a revealed no mi-
crovilli. Suchi an ahsence was ohserved in our case.
The ultrastructural finclings were not supportive of
alternative diagnoses in the differential diagnosis.
Taken together, the pathologic studies provided a
definitive diagnosis of primary pericardial sarcoma-
toid mesothelioma.

Discussion and
Literature Review

Pericardial mesothelioma is a rare tumor constitut-
ing approximately 4% of the primary heart and peri-
cardial tumors in the Armed Forces Institute of
Pathology series' and 1% of malignant mesotheli-
omas in a registry of 180 patients by the Dana Farber
Cancer Institute ancl Brigham and Women's Hospi-
tal.8 The last extensive review of the entity was un-
clertaken in 1971 by Sytiman ancl MacAlpin.i In order
to update the available knowleclge concerning its
clinical ancl pathological features, we reviewed 24
literature citations of 27 cases in which a cliagnosis
of primar' pericardial mesothelioima was made. 1U-33
These citations appeared in the English literature
from 1972 through 1992. The findings of this review,
combined with the finclings in our case, are summa-
rized in Tables I-IV.

Table I illustrates that for the 28 cases, there is a
male-female ratio of 2:1. Although a wide age range
is affected, over half of the cases occur in the 5th to
the 7th decades. Presenting signs and symptoms
are nonspecific, and are related miostly to the com-
promise of cardiac function caused by tumiior mass,
effusion, or both. This nonspecificity may lead to
diagnostic consideration or treatment of other dis-
ease states associated with pericardial effusion, such
as rheumatic fever,'" metastatic disease,") dissecting
aortic aneurysm,'1 viral syndroimie,"' collagen vascu-
lar disease,' '.21.2 and tulberculosis.3' Due to extension
of tumor into the myocardiumii and cardiac cham-
hers, acute myocardial infarction or cerebral vascu-
lar accident may occur during the course of the
disease. 'F1-' The role of asbestos exposure as a
causative factor in the developimient of pericardial
mesothelioma is not certain, but asbestos exposure
lhas been documented in a few patients.' 183
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TABLE 1. Reported Characteristics and Presenting
Symptoms of Patients*

Sex
Male 20/28 (71 %)
Female 8/28 (29%)

Age
Range 12-77 years
Median 48 years
Mean 47 years

Most Commonly Cited
Presenting Symptoms

Dyspnea 13/28 (46%)
Fever 9/28 (32%)
Chest pain 9/28 (32%)
Weight loss 6/28 (21 %)

Asbestos Exposure
Not mentioned 16/28 (57%)
Exposure 4/12 (33%)
No known exposure 8/12 (67%)

*Drawn from references 10 through 33 and the present case.

Although chest radiography and echocardiog-
raphy are sensitive means of detecting enlarged car-
diac silhouette and effusion, Table II illustrates that
they lack sensitivity in detection of pericardial meso-
thelioma. This likely is due to the tendency of this
tumor to exhibit a diffuse growth pattern (Table III)
in which tuLmor envelopes the heart, rather than a
pattern of growthl as a discrete mass. CompuLted to-
mography appears to offer a greater sensitivity for
detection of the tumor. V2'22.2S. In the 2 reports in
which it was mentioned, magnetic resonance imag-
ing successfully identified tumor."'~ Finally, radio-
nuclide imaging (with radiogallium) was reported to
have been of assistance in the detection of tumor in
2 cases."2"

Table III Summin.arizes the pathologic findings of
the cases. A diffuse growrth pattern is most common,
and myocardial invasion is not uncommon. Involve-
ment of the mitral valve resulting in valve dysfunc-
tion was noted in 2 cases and led to initial misinter-
pretations of the cause-as rheumatic heart disease'3
and atrial myxomiia. The results of cytologic study
of effusions, given in 10 cases, Suggest this to be an
insensitive means of detecting tumor, since only 30%
of these cases demonstrated malignant or atypical
cells. The 20 cases in which the microscopic pattern
of the tumor is reported reveal an even distribution
over the 3 histologic variants of mesothelioma.

Pericardial mesothelioma is a highly lethal disease
(Table IV). In 1 of the 28 cases, a possible cure was

TABLE II. Summary of Reported Radiographic Findings
in Pericardial Mesothelioma*

Chest Radiography
Results not available 4/28 (14%)
Results available 24/28 (86%)
Normal 4/24 (17%)
Enlarged cardiac silhouette 16/24 (67%)
Mediastinal widening 1/24 (4%)
Anterior mediastinal mass 1/24 (4%)

Echocardiography
Not done or results not available 12/28 (43%)
Results available 16/28 (57%)
Effusion 14/16 (88%)
Tamponade 3/16 (19%)
Thickened pericardium 3/16 (19%)
Mitral valve abnormality 2/16 (12%)
Pericardial mass 2/16 (12%)
Pericardial cysts instead of mass 1/16 (6%)
Pericardial adhesions instead of mass 1/16 ( 6%)

Computed Tomography
Not done or results not available 19/28 (68%)
Results available 9/28 (32%)
Pericardial mass 4/9 (44%)

*Drawn from references 10 through 33 and the present case.

TABLE Ill. Summary of Pathologic Findings*

Gross Findings
Diffuse growth 18/25 (72%)
Discrete mass(es) 7/25 (28%)
Not available 3/28 (11%)
Myocardial invasion 18/28 (64%)
Extra-mediastinal metastases 7/28 (25%)

Effusion Cytologic Findings
Not available 18/28 (64%)
Benign 7/10 (70%)
Inconclusive 1/10 (10%)
Malignant 2/10 (20%)

Histopathologic Findings
Not available 8/28 (28%)
Biphasic 7/20 (35%)
Epithelioid 7/20 (35%)
Sarcomatous 6/20 (30%)

*Drawn from references 10 through 33 and the present case.

achieved by surgical excision of a discrete tumor
mass attached to the parietal pericardium.-3 Com-
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TABLE IV. Status of Patients at Time of Article's
Publication*

Not available 1/28 ( 4%)
Dead of disease 24/27 (89%)
Alive with disease 2/27 ( 7%)
Alive without evidence of disease 1/27 ( 4%)

*Drawn from references 10 through 33 and the present case.

plete excision was not possible in the remainder of
the patients, although partial excision was under-
taken in a number of cases. This appeared to be of
temporary benefit in selected patients.1-422.2.31 Che-
motherapy and radiation therapy appear to be of
little benefit in cases of non-resectable tumor. 24.2W30.32
In 20 fatal cases, the time course of disease was doc-
umented and the patients lived an average of 3.5
months after presentation or initiation of therapy.

References
1. McAllister HA, Fenoglio JJ. Fascicle 15, 2nd series: Tumors

of the cardiovascular system. In: Atlas of tumor pathology.
Washington DC: Armed Forces Institute of Pathology, 1978.

2. Noguchi M, Nakajima T, Hirohashi S. Akiba T, Shimosato Y.
Immunohistochemical distinction of malignant mesotheli-
oma from pulmonary adenocarcinoma with anti-surfactant
apoprotein, anti-Lewis-', and anti-Tn antibodies. Hum Pathol
1989;20:53-7.

3. Al-Izzi M, Thurlow NP, Corrin B. Pleural mesothelioma of
connective tissue type, localized fibrous tumour of the
pleura, and reactive submesothelial hyperplasia. An immuno-
histochemical comparison. J Pathol 1989;158:41-4.

4. Cagle PT, Truong LD, Roggli VL, Greenberg SD. Immuno-
histochemical differentiation of sarcomatoid mesotheliomas
from other spindle cell neoplasms. AmJ Clin Pathol 1989;92:
566-71.

5. Montag AG, Pinkus GS. Corson JM. Keratin protein immu-
noreactivity of sarcomatoid and mixed types of diffuse ma-
lignant mesothelioma: an immunoperoxidase study of 30
cases. Hum Pathol 1988;19:336-41.

6. Battifora H. The pleura. In: Sternberg SS, ed. Diagnostic sur-
gical pathology. Vol. I. New York: Raven Press, 1989:829-55.

7. Klima M, Bossart MI. Sarcomatous type of malignant meso-
thelioma. Ultrastruct Pathol 1983:4:349-58.

8. Antman K, Shemin R, Ryan L. et al. Malignant mesothelioma:
prognostic variables in a registry of 180 patients. the Dana-
Farber Cancer Institute and Brigham and Women's Hospital
experience over two decades, 1965-1985. J Clin Oncol 1988:
6: 147-53.

9. Sytman AL, MacAlpin RN. Primary pericardial mesothelioma:
report of two cases and review of the literature. Am Heart J
1971;81:760-9.

10. Steinberg I. Angiocardiography in mesothelioma of the peri-
cardium. Am J Roentgenol 1972; 114:817-21.

11. Uys CJ, Beck W, Millner G. A case presentation at a clinico-
pathological conference. S Afr Med J 1972;46:853-8.

12. Argianas E, Melissinos K, Drivas G, DemoeliopoulosJ. Meso-
thelioma of the pericardium with cholesterol pericarditis.
Angiology 1974;25:297-9.

13. Shin MS, Ho KJ, Liu LB. Pericardial mesothelioma masquer-
ading as rheumatic heart disease. Arch Intern Med 1977;
137:257.

14. Kobayashi Y, Takeda S, Yamamoto T, Goi S. Cytologic de-
tection of malignant mesothelioma of the pericardium. Acta
Cytol 1978;22:344-9.

15. Wolverson MK, Grider RD, Sundaram M, Heiberg E, Johnson
F. Demonstration of unsuspected malignant disease of the
pericardium by computed tomography. J Comput Tomogr
1980;4:330-3.

16. Kahn El, Rohl A, Barrett EW, Suzuki Y. Primary pericardial
mesothelioma followving exposure to asbestos. Env-iron Res
1980;23:270-81.

17. Chun PKC, Leeburg \XT CogginJT, Zajtchuk R. Primary peri-
cardial malignant epithelioid mesothelioma causing acuLte
myocardial infarction. Chest 1980;77:559-61.

18. Beck B. Konetzke G. Ludwig V. Rothig W, Sturm W. Malig-
nant pericardial mesotheliomas and asbestos exposure: a
case report. Amj Ind Med 1982;3:149-59.

19. Yilling FP, Schlant RC. Hertzler GL. Krzvaniak R. Pericardial
meesothelioma. Chest 1982:81:520-3.

20. Coplan NL, Kennish AJ, Burgess NL, Deligdish L, Goldman
ME. Pericardial mesothelioma masquerading as a benign
pericardial effusion. j Am Coll Cardiol 1984;4:1307-10.

21. McGuigan L. Fleming A. Pericardial mesothelioma present-
ing as systemic lupuis erythematosis. Ann Rheum Dis 1984:
43:515-7.

22. Takeda K. Ohba H. Hyodo H, et al. Pericardial mesotheli-
oma: hyaluronic acid in pericardial fluid. Am Heart j 1985;
110:486-8.

23. Agatston AS, Robinson IJ, Trigo L. Machado R, Samet P.
Echocardiographic findings in primary pericardial meisothe-
lioma. Am Heart j 1986:111:986-8.

2-i. Lund 0. Hansen OK, Ardest S. Baandrup U. Primary malig-
nant pericardial mesothelioma mimicking left atrial myxoma.
Scand J Thorac Cardiovasc Surg 1987;21:273-5.

25. Nishikimi T. Ochi H, Hirota K, et al. Primary pericardial
mesothelioma detected by gallium-67 scintigraphy. 1 NuLcl
Med 1987;28:1210-2.

26. Llewellyn M, Atkinson MW, Fabri B. Pericardial constriction
caused by primary mesothelioma. Br Heart J 1987;57:54-7.

27. Gossinger HD. Siostrzonek P. Zangeneh M, et al. Magnetic
resonance imaging findings in a patient with pericardial
mesothelioma. Am Heart j 1988;115:1321-2.

28. Hollins J, Lowman A, Assey ME. Primary pericardial meso-
thelioma: diagnostic and therapeutic challenges in manage-
ment. South Med j 1988;81:537-8.

29. Turk J, Kenda M, Kranjec I. Cardiac tamponade caused by
primary pericardial mesothelioma. N Engl J Med 1991;325:
814.

30. Nambiar CA, Tareif HE, Kishore KU, Ravindran J. Banerjee
AK. Primary pericardial mesothelioma: one-year event-free
survival. Am Heart J 1992:124:802-3.

31. Rose DS, Vigneswvaran WT, Bovill BA. Riordan JF, Sapsford
RN, Stanbridge RD. Primary pericardial mesothelioma pre-
senting as tuberculous pericarditis. Postgrad Med j 1992;68:
137-9.

32. Craig FE, Fishback NF, Schwartz JG. Powers CN. Occult
metastatic mesothelioma-diagnosis by fine-needle aspira-
tion. A case report. Am J Clin Pathol 1992;97:493-7.

33. Fazekas T, Ungi I, Tiszlavicz L. Primary malignant mesothe-
lioma of the pericardium. Am Heart J 1992;124:227-31.

34. Maltoni C, Pinto C, Mobiglia A. Mesotheliomas due to asbes-
tos used in railroads in Italy. Ann N Y Acad Sci 1991;643:
347-67.

35. Moncada R, Baker M, Salinas M, et al. Diagnostic role of
computed tomography in pericardial heart disease: congeni-
tal defects, thickening. neoplasms, and effusions. Am Heart

J 1982:103:263-82.

1 74 Primary Pericardial Mesothelioma V'olume2l,,Vumber2, 1994


